The Compton amplitude is calculated in terms of expectation values of light-ray quark operators. As a technical tool we apply the nonlocal light-cone expansion. Thereby we express the expectation value of the vector light-ray operator with the help of the expectation value of the corresponding scalar operator of twist 2. This allows important simplifications. In the limit of forward scattering the integral relations between the twist-2 contributions of the structure functions are implied directly.
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The Compton amplitude for the scattering of a virtual photon off a hadron γ * + p 1 → γ ′ * + p 2 provides one of the basic tools to understand the short-distance behavior of the nucleon and to test Quantum Chromodynamics (QCD) at large space-like virtualities [ 1] . The Compton amplitude for the general case of nonforward scattering is given by
Here,
, where q 1 (q 2 ) and p 1 (p 2 ) denote the fourmomenta of the incoming (outgoing) photon and hadron, respectively, and S 1 , S 2 are the spins of the initial-and final-state hadron. The generalized Bjorken region is defined by the condi-
2 )/2ν fixed. The (renormalized) timeordered product in Eq. (1) can be represented in terms of the operator product expansion. The non-local operator product expansion [1] [2] [3] pansion contains only quark operators with two external legs. The electromagnetic current reads
, where ψ(x) are the quark fields and λ em projects onto the flavor states. One obtains:
For convenience we introduced auxiliary integrations over the variables κ ± , and a light-ray vector x corresponding to the vector x. Here C a(5) are the renormalized coefficient functions which are used in Born approximation, and O a (5)µ (κ 1x , κ 2x ) are the renormalized (anti)symmetric light-cone operators with κ ± = (κ 2 ± κ 1 )/2,
respectively. The phase factors drop out in the light-cone gaugexA = 0. We consider first the quark operators O a µ and O a 5,µ , which contain contributions of twist-2, 3 and 4. The explicit computations lead to the following expressions for the twist-2 light-ray vector operators [ 4] in terms of the corresponding scalar operator
Let us first consider the matrix elements of the the scalar twist-2 quark operator
Using the foregoing relation we get an expression for the matrix element of the vector operator,
We now apply the Fourier transformation tog(h) with measure
and perform the λ-integration in Eq. (4), which yields
Consequences of this representation are the integral relations in polarized deeply inelastic scattering in the forward case [ 5] . Analogous decompositions and representations are valid for the matrix elements of the pseudo-scalar and pseudovector twist-2 quark operators. The corresponding partition functions are denoted by (g ple we present one of these functions here [ 1] :
It is, however, also possible to derive the onevariable representation from Eq. (6). In this case we use instead of the variables z + , z − the variables t, z − . Then the integrations factorize. The t-integration remains as overall integration and the z − -integration has to be performed in the functions F ×θ(1 − t + ηz − + z − )θ(1 − t + ηz − − z − ), with F = G or H, which depend on the variables t and η. In the limit of forward scattering, p − → 0, the Compton amplitude does not depend on the distribution amplitudes H q (5) (z + , z − ) any longer. Using the normalizationsū(p)u(p) = 2M,ū(p)γ µ u(p) = 2p µ andū(p)γ 5 γ β u(p) = −2S β , S 2 = −M 2 , we obtain
